
Scientific Considerations Informing 
Magnuson-Stevens Fisheries Conservation 

and Management Act Reauthorization

The Magnuson-Stevens Fishery Conservation
and Management Act (hereafter MSFCMA or the 
Act), which has been reauthorized twice since it was 
originally passed by Congress in 1976, is the princi-
pal federal legislation governing fisheries manage-
ment in the United States. The Act has promoted the 
application of an open and transparent process for 
developing scientific advice, regional flexibility in pol-
icy processes, and more accountable management. 
Together, foundational requirements of the fishery 
management process established by the Act have led 
to decreases in the levels of exploitation (proportion 
of the biomass harvested) and increases in biomass 
of fished stocks so that targeted species are overall 
in a healthier and more sustainable state than they 
were 40 years ago when the Act first passed (Fig-
ure 1). The 1996 reauthorization of the Act formally 
defined and prohibited overfishing, and the 2006 
reauthorization established annual catch limits as an 
additional tool to end overfishing. In its most recent 
report, the National Marine Fisheries Service (NMFS) 
reported that 30 of 317 stocks with known status 
(9%) continued to experience overfishing (National 
Oceanic and Atmospheric Administration 2018). This 
represents a decline in the number of stocks experi-
encing overfishing by more than 10 in the last decade 
(Figure 1). As a direct results of requirements in the 
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Act and its supporting technical guidance, the U.S. 
system ranks among the most successful in the world 
at preventing overfishing and rebuilding overfished 
stocks (Worm et al. 2009; Ricard et al. 2012). But, 
even as stock status has improved, landings of sea-
food in the USA have remained relatively stable at 
4.4 million metric tons for the last 27 years. In some 
fishery sectors and in some regions, concerns about 
overly-constrained annual catch limits and allocations 
have led to a lack of trust in the management system 
and calls for substantial changes to the Act. Now, we 
are facing new challenges that are not well covered 
by the Act. For example, changes in the ocean en-
vironment, including warming and acidification, are 
altering ecosystems, changing stock productivities, 
and causing widespread shifts in the distribution of 
many exploited species (Hare et al. 2016). Also, rec-
reational fisheries are becoming increasingly impor-
tant in many regions (Ihde et al. 2011), which creates 
new challenges because the motivation and hence 
the utility of the harvest, the ability to collect accu-
rate data in a timely manner, and the approaches for 
managing harvests from recreational fisheries differ 
from those in the commercial sector. In combination, 
these changing features of the fisheries landscape 
suggest the need for a thorough examination and re-
authorization of the MSFCMA. 
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In January 2018, the American Fisheries Society 
empaneled a special committee of members with 
expertise in fisheries science and management to 
provide scientific input into the current policy de-
bate surrounding the proposed reauthorization and 
amendment of the Act. This committee was charged 
with providing recommendations for a policy state-
ment that could be endorsed by the Society.  There 
is a precedent for the Society to engage in this policy 
debate. In 1993, the Society published a similar leg-
islative policy briefing in Fisheries (American Fisheries 
Society 1993). The present Committee membership 
included scientists and managers from all regions of 
the nation, and represented state and federal agen-
cies, retired federal scientists, NGOs, and academia. 
The Committee met regularly by conference call over 
the next six months with this article constituting the 
consensus recommendations of the Committee to 
the Society. We quickly recognized that the Commit-
tee could not explore every policy option within fish-
eries management. Rather, the Committee decided 
to focus on policy options that specifically addressed 
questions surrounding assessment and management.  

The special committee shared its recommenda-
tions and revised based on input from the Society’s 
Marine Fisheries Section. The committee provided 
a final report for debate to the Society’s Governing 
Board. Following this debate, The American Fisheries 

Figure 1. Trends in the number and percentage of U.S. fisheries stocks that have been assessed as overfished, 
experiencing overfishing or rebuilt over time. Data from NMFS.

Society provides the following science-based policy 
statement.  

AFS notes the critical importance of scientific in-
formation as the cornerstone of fisheries manage-
ment. The Society also recognizes however, that the 
ocean, our science, and our management systems 
are changing more rapidly today than they have in 
recent memory, making incorporation of adaptable 
and responsive policies in a future revision of the Act 
essential. AFS makes the following recommenda-
tions in the areas of: (i) best scientific information 
available, ii) catch levels and rebuilding, (iii) habitat 
and ecosystems, and iv) adapting to environmental 
change.  Each subsequent section provides neces-
sary background to understand the Society’s recom-
mendations, which are shown in bold face type.

Best Scientific Information Available 
(BSIA)

AFS focuses on application of the best scientific 
information available principle first because the ad-
vances in fisheries management and the application 
of science to management have gone hand in hand. 
By using clearly defined and accepted principles of 
what constitutes scientifically collected and reviewed 
information in analyses, management bodies have 
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been able to focus their discussions on the benefits 
and risks of alternative policies or management ac-
tions rather than questioning underlying data. AFS 
further believes that continued application of these 
principles allows identification of key gaps in infor-
mation and knowledge that, when filled, will lead 
to an improvement in the reliability of the resulting 
management decisions. 

A best scientific information available (BSIA) 
standard is required to guide management in several 
environmentally-related acts of the U.S. Congress, 
including the MSFCMA. The National Academies of 
Science (National Research Council 2004) and the 
American Fisheries Society (Sullivan et al. 2006) have 
evaluated the application of the BSIA standard with-
in fisheries. 

AFS views four components of BSIA to be of par-
ticular importance. All information entering the as-
sessment process must: 

• Be collected objectively. The objectivity 
 criterion implies an unbiased foundation for 
 data collection (NRC 2004). Reported values 
 should also be quantifiable and methods 
 assessed for their accuracy.

• Have a clear statistical foundation. The 
 statistical foundation criterion implies that 
 information from all sources is appropriately 
 weighted and combined to produce the 
 reported estimate for the population being 
 studied (NRC 2004; Sullivan et al. 2006). 
 This can be a difficult standard to meet 
 because it requires the careful consideration 
 of how to collect information if the 
 inferences drawn from the sampling or 
 analysis are to be reliable.  

• Be peer-reviewed. The information collected 
 using these principles must subsequently be 
 documented and subject to peer-review as 
 an ultimate check on quality and reliability 
 (NRC 2000). The peer-review criterion is an 
 essential, but often misunderstood, 
 cornerstone of the application of science in 
 fisheries management. It has not been 
 established to serve as a gatekeeper to block 
 information from outside of fishery 
 management agencies from entering the 
 process, but as a way of ensuring, 
 regardless of source, that best practices have 
 been used throughout the collection and 
 synthesis of the information, and that these 

 best practices are described in sufficient 
 detail that others can understand the 
 assumptions and limitations of the 
 information that has been gathered (Lee and 
 Moher 2017). Peer review is not without 
 error (Bohannon 2011), but it remains the 
 single best guarantee of meeting the BSIA 
 standard required under the Act. 

• Be timely. Information is collected to inform 
 management decisions. Thus, to be effective, 
 the scientific information generated by the
 three steps above must be available when 
 needed. Timeliness should scale with the life 
 history of the species under management, or 
 the desired responsiveness of the 
 management system. For example, 
 information that is timely for an Ocean 
 Quahog (life span >200 yrs) may be of 
 limited use for the management of Northern 
 Anchovy (life span <4 yrs).

AFS recognizes that citizen science is becom-
ing more widespread and is providing important 
ecological and biological insights. Information from 
people who fish, both commercially and recreation-
ally, can be vitally important in recording changes in 
the distribution, population structure, and potential-
ly movement rates of the species they target. Such 
changes, particularly in terms of distribution, are 
becoming more frequent, and stakeholder-collected 
data can provide an important early warning system. 
Cooperative research, in which stakeholders and sci-
entists jointly design surveys or sample collection as 
well as share in responsibilities of data collection, is 
often an ideal approach to tapping the expertise of 
both groups to collect needed data while ensuring 
BSIA standards are met.

AFS supports the inclusion of citizen science 
into fisheries. Indeed, stakeholder-generated in-
formation and data are critical to the assessment 
and management of many species, but these data 
must still adhere to the four principles of BSIA noted 
above if they are to be of highest utility. AFS recom-
mends an active and enhanced outreach and educa-
tion effort by NMFS and the regional fishery man-
agement councils (RFMC), and their Scientific and 
Statistical Committees (SSCs), to encourage people 
who fish to actively participate in data collection, 
assessment, and management processes. In addi-
tion to the various cooperative research programs 
ongoing regionally in the USA, organizations such 
as the National Science Foundation-funded Science 
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Center for Marine Fisheries (www.scemfis.org) may 
represent one approach to the collaborative and co-
operative collection of information. The involvement 
of stakeholders in setting objectives through facili-
tated management strategy evaluations (MSE) also 
provides a direct pathway to increase stakeholder 
involvement in the fisheries management process 
(Miller et al. 2010).

Implementation of BSIA is covered by National 
Standard 2 (NS2) of the MSFCMA. Based on the 
most recent reauthorization of the Act, NS2 was ex-
tensively revised (78 FR 43066) and relied heavily on 
the National Academy and AFS recommendations 
on characteristics of BSIA. The reliance on BSIA in 
fisheries management since the passage of the MSF-
CMA has served the nation, the nation’s fishers, and 
managers well. AFS strongly endorses a continued 
reliance on BSIA, and the best practice inherent in 
its application, in managing the nation’s fisheries. 
However, the principles of BSIA should not stifle in-
novation and development of new data collection, 
analyses, and approaches to management; on the 
contrary, additional resources are needed for inno-
vation as we face changes in climate, markets, and 
fishing practices.

AFS also recognizes that the BSIA requirement 
and its practical implementation can lead to frus-
tration, conflict, and a desire to remove or tem-
porally sidestep this requirement through political 
means. NMFS, RFMCs, and SSCs should develop and 
strengthen a comprehensive communication strat-
egy with stakeholders about the principles and ap-
plication of BSIA. Communication may include out-
reach, review, and analysis of information collected 
by stakeholders in the light of BSIA requirements.  

Suggested revisions to MSFCMA promote 
the use of self-reported recreational harvest data 
through cell phone applications (apps) as a prime 
example of adherence to the BSIA principles is criti-
cal. Stakeholder reporting via mobile technologies 
seems attractive and ideally suited to collecting large 
volumes of data efficiently, particularly over large 
spatial scales. In their review of the Marine Recre-
ational Information Program (MRIP) the National 
Academies addressed the issue of electronic data 
reporting and emphasized the necessity of having 
a valid sampling frame (our second BSIA principle 
- National Research Council 2017). The use of elec-
tronic reporting in for-hire fisheries was encouraged 
by the NAS report (National Research Council 2017) 
because there is a list of permit holders, sometimes 
with limited access, allowing mandatory reporting 

to be more feasible; thus, there is a valid statistical 
basis for the implementation of electronic report-
ing. However, in the absence of a complete national 
database of recreational anglers, the voluntary data 
obtained from angler phone apps would lack a sam-
pling frame and pose daunting challenges to provid-
ing valid data upon which recreational fisheries can 
be managed. The National Academies report (Na-
tional Research Council 2017) pointed out that bias 
can be substantial if these data are used without 
meeting BSIA principles. The difficulty in evaluating 
self-reported data has been recognized by the statis-
tics community and is an area of ongoing research. 
Methods to estimate recreational catch from self-re-
ported sources (i.e., phone apps) are not sufficiently 
reliable to be codifed in legislation. However, AFS 
encourages development of innovative survey sam-
pling methods to meet these challenges to enable 
collection of reliable and unbiased data from people 
who fish, because such programs would increase the 
involvement of stakeholders in the assessment and 
management process (NAS 2017). On the contrary, 
without following statistical principles, self-reported 
data may be unusable, causing more angst and frus-
tration in the fishing community.

Catch Levels and Rebuilding

Fisheries management involves two central deci-
sions: how much should we catch? And how should 
that catch be allocated? Given the economic, social, 
and political consequences of these decisions, both 
are often contentious. There is considerable pressure 
to increase the size of the harvest because of the 
immediate benefits that accrue to those who gain 
from the catch, which must be balanced against the 
risk to future generations of fish and fishers should 
sustainable harvest levels be exceeded. 

Failure to end overfishing, despite the require-
ment of the original 1976 Act, led to a strengthening 
of management accountability in subsequent reau-
thorizations of the Act. The most recent reauthori-
zation required each RFMC to set stock-specific an-
nual catch levels that are lower than that associated 
with overfishing—the overfishing limit (OFL; Methot 
et al. 2014). Specifically, the 2006 Reauthorization 
required the SSC of each RFMC to establish both 
an OFL and to provide advice on an Acceptable Bio-
logical Catch (ABC) for each managed fishery, which 
must be lower than the OFL to account for scientific 
uncertainty. The Council then sets an Annual Catch 
Level (ACL), which can be no greater than the ABC 
but may be lower to account for management un-
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certainty. Finally, the Optimum Yield (OY) can be de-
termined by the RFMC to be equivalent to ACL or a 
fraction below it, termed the Annual Catch Target 
(ACT), to account for uncertainties in management 
or scientific information, societal needs, or, increas-
ingly, ecosystem needs and uncertainty in environ-
mental conditions (Patrick and Link 2015). If annual 
catches exceed the ACL, accountability measures are 
triggered for future years. 

Overall, the structure of the Act, and the asso-
ciated technical guidance, effectively separates the 
establishment of sustainable harvest levels meant to 
avoid overfishing from the allocation of that harvest. 
Establishing the OFL and the ABC are technical and 
scientific processes undertaken by the SSC by using 
BSIA; allocating that harvest is a socio-economic de-
cision undertaken by the Council. This separation of 
roles has contributed to a continued reduction in the 
number of stocks experiencing overfishing over the 
last decade. As a foundational principle, AFS strong-
ly recommends that the current separation of roles 
be maintained in any future legislation.

Variability is an inherent feature of fish popula-
tion dynamics, their life histories and biological char-
acteristics, and their abundance estimates. This vari-
ability means that estimates of OFL should really be 
considered probability distributions around the true 
point estimate. Most stock assessments likely under-
estimate the uncertainty inherent in OFL estimates 
(Ralston et al. 2011), and this negatively impacts the 
performance of many of the control rules used to 
manage fisheries (Wiedenmann et al. 2017; Punt et 
al. 2018). NMFS revised the guidelines for National 
Standard 1 (74 FR 3178 and 81 FR 7185873) in 2009 
and again in 2016 to provide guidance to SSCs and 
the RFMCs on how the inherent management and 
scientific uncertainty should be incorporated into es-
tablishing annual catch limits (OFLs, ABCs, and ACLs) 
and associated accountability measures. National 
Standard 1 guidelines require that each RFMC es-
tablish risk policies that specify the probability of ex-
ceeding the OFL (legally restrained to being less than 
a 50% probability) to be used in setting the ABC. 
The risk policy and control rules for implementing 
the policy are developed by the RFMC with scien-
tific and stakeholder input prior to ABC determina-
tion. The SSC uses the risk policy to recommend the 
ABC given the OFL. AFS recognizes that the explicit 
recognition of uncertainty is a strong feature of the 
implementation of the Act. It provides RFMCs some 
latitude to express the specific characteristics of how 
the fishery operates; the socio-economic importance 

of the fishery to the region; and the current status 
of the stock. It allows a RFMC to take on more risk 
when the stock is at a high level of abundance, and 
assume less risk when the stock is more depleted. 
This flexibility is an important factor in the success 
of the current Act. Specifically, Council risk policies 
are an exemplar of how flexibility and adaptability 
can and should be built into future revisions of the 
Act. There is considerable scope for working within 
the current risk policy structure. Nevertheless, AFS 
emphasizes the importance of maintaining the con-
straint that ABC must be less than the OFL.

The Act places great emphasis on avoiding thresh-
olds for exploitation (overfishing) and abundance 
(overfished). When these thresholds are exceeded, 
the Act mandates specific and often strict responses 
by the RFMCs. The responses can be a priori in that 
setting an ACT << ACL can represent an account-
ability measure (AM). When ABCs are exceeded, the 
AMs can include a “pay back” of the quota exceed-
ance in subsequent years. Accountability measures 
have been a source of significant controversy in se-
lect fisheries, particularly in recreational fisheries in 
the Southeast but also in some commercial fisheries. 
For example, a combination of ACTs and payback 
AMs in several recreational and commercial fisheries 
in the Gulf of Mexico have led to very short seasons 
in some fisheries and complete harvest closures in 
recent years, primarily for rebuilding species. Other 
regional AMs include trip limit reductions to slow 
fishing down, gear requirements, and area closures. 
In some cases, seasons have been extended when 
observed catch rates were lower than projected. In 
part, accountability measures have helped maintain 
catch within limits preventing overfishing in many 
cases. But, while AFS recognizes that accountability 
measures can help maintain catch within overfish-
ing limits, their use indicates an inadequacy of cur-
rent harvest control rules employed by many RFMCs. 
Rather, AFS strongly recommends increased use 
of harvest control rules that have been simulation 
tested in a management strategy evaluation (MSE) 
framework to ensure the risk of exceeding ABCs is 
controlled within the RFMC’s risk policy and to re-
duce the likelihood of implementing AMs.

MSFMCA requires that the RFMCs establish 
catch levels for all stocks under their jurisdiction that 
are not considered simply ecosystem components, 
or which have life cycles of a year or less. As de-
scribed above, the development of annual catch lev-
els for assessed species is a data and model-intensive 
process. When data are available and informative, 
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stock assessments can yield estimates of current 
abundances and exploitation rates that are unbiased 
and relatively accurate. The intended result is that 
as the amount and information content of the data 
decreases, assessments continue to provide unbi-
ased estimates of abundance and exploitation rates, 
albeit less accurate ones. However, at some point 
the data are simply insufficient or uninformative to 
support the application of modern, sophisticated as-
sessments. Such data-poor or model-resistant stocks 
challenge the ability of RFMCs to set ACLs. Indeed, 
Berkson and Thorson (2015) estimated that more 
than half of the stocks assessed by the RFMCs are 
considered data-poor stocks. Driven by the require-
ments of the Act, approaches to setting catch advice 
for data-poor stocks have advanced over the last de-
cade (Carruthers et al. 2014; Newman et al. 2015). 
Wiedenmann et al. (2013) used an MSE framework 
to explore the utility of data-poor approaches and 
concluded that many perform poorly in simulation 
testing. This has led to calls for continued research to 
improve data-poor assessment approaches (Berkson 
and Thorson 2015). AFS supports this call for contin-
ued research to improve assessment approaches for 
data-poor species and recommends increased flex-
ibility in the Act with regard to the need to define 
the suite of OFLs, ABCs, and ACLs for every stock.

But even when adaptive and flexible approach-
es are implemented for the management of single 
stocks, problems will remain. For example, many 
species are caught in mixed stock fisheries. In these 
fisheries, management is limited by the dynam-
ics of the least productive stock (so-called “choke” 
species). In other cases, landings of one species in 
a mixed stock fishery are limited because the ACL 
of a second species has already been landed. This 
can give rise to excessive discarding. The new Euro-
pean Common Fisheries Policy bans discarding, and 
implements an obligation to land the entire catch. 
Managing species complexes in mixed stock fisheries 
inherently involves trade-offs for both individual fish-
ers and agencies (Mackinson et al. 2018; Mortensen 
et al. 2018). AFS recommends that revisions to the 
Act should pay attention to the role of mixed stock 
fisheries and approaches to managing for “choke” 
species, which can restrict harvest through dynamic 
time-area closures and other policies (Scales et al. 
2017; Hazen et al. 2018). 

The Act requires that the RFMCs act to end over-
fishing immediately (within two years) and, when a 
stock is determined to be overfished, to enact a re-
building plan. The requirement to implement rebuild-
ing plans for stocks determined by NMFS to be in an 

overfished state is arguably the strongest account-
ability measure included in the Act. Rebuilding plans 
supersede the normal management sequence lead-
ing to an ACL. The rebuilding process creates a forc-
ing mechanism to return the abundance of individual 
species to a healthy level in a relatively short time 
(typically ten years), while providing limited flexibility 
for biology and environmental factors. In achieving 
the objective of a healthy stock, rebuilding plans limit 
the flexibility of the RFMCs to adjust management for 
socio-economic factors—and as a result have been 
widely criticized by some stakeholders. Indeed, some 
have criticized the focus on rebuilding processes in 
current management, which they argue create a cul-
ture in which the number of stocks that have been re-
built is emphasized, rather than avoiding the need to 
implement a rebuilding plan in the first place. While 
there is certainly scope for improvement in the trig-
gering, structure, and implementation of rebuilding 
plans, there is no doubt that rebuilding plans, in gen-
eral, have provided an important tool in ensuring fish-
eries today are healthier and more sustainable than 
they were 40 years ago. 

However, thresholds introduce discontinuities 
into the management process that can be a chal-
lenge for managers and stakeholders alike (National 
Research Council 2014). They place a demand for 
precision in estimates of the levels of exploitation 
and abundance that are difficult to achieve. The 
transition into and out of a period of overfishing or 
rebuilding can be particularly challenging. To over-
come these issues, the NAS study committee called 
for an adaptive and flexible approach (National Re-
search Council 2014). AFS supports that call, but 
notes that increased flexibility is neither an excuse 
for delaying action, nor for ignoring scientific ad-
vice. AFS recommends using well-designed harvest 
control rules as a best practice to avoid overfishing 
stocks or allowing them to become overfished. Such 
harvest control rules would reduce rates of exploita-
tion adaptively prior to reaching the threshold. Ide-
ally, the performance of such HCRs would be tested 
in a management strategy evaluation (MSE) prior 
to implementation. A focus on management of ex-
ploitation rates is likely to be more effective than a 
focus on abundance, because exploitation rates are 
estimated more reliably and can be related to the 
inherent productivity of the stock (i.e., generation 
time, fecundity, and maturation rate) more directly. 
Additionally, for failed rebuilding plans, more strin-
gent requirements should be considered to ensure 
catch levels are set appropriately to ensure rebuild-
ing in the new timeframe. 



American Fisheries Society, September 2018 7

Recreational fisheries are becoming more and 
more important (Ihde et al. 2011). The MSFCMA  
was originally drafted primarily with commercial 
fisheries in mind, and one of the key criticisms of 
the Act has been the perception that it does not 
adequately serve the needs of recreational fisheries. 
These criticisms are based in part on the inherent 
difficulties of estimating recreational catches and 
managing such fisheries to stay within catch limits. 
Three questions are important in addressing recre-
ational fisheries: do marine recreational fisheries dif-
fer fundamentally from commercial fisheries; what 
are appropriate management reference points for 
recreational fisheries; and how can management of 
these fisheries be operationalized given the difficul-
ties of estimating catches accurately and in a timely 
manner? 

It has been suggested that recreational fishing is 
a fundamentally different activity from commercial 
fishing and that it therefore cannot be and should 
not be managed within the same framework (and 
by the same methods). Indeed, recreational fishing 
can differ in terms of the motivations of participants 
and the way they obtain value. Rather than generat-
ing an income from the harvesting of fish as in com-
mercial fishing, recreational anglers expend money 
for a recreational experience that involves attempt-
ing to catch and possibly harvest fish. The opportu-
nity to harvest fish can be an important motivation 
in some fisheries but may be very unimportant in 
others. In the latter case, catch-and-release fishing 
may be common or mandatory. Such fisheries can 
be sustainable without active regulation of fishing, 
particularly if the released fish suffer little additional 
mortality. On the other hand, recreational fisheries in 
which harvesting of fish is an important motivation 
and/or released fish suffer significant mortality, the 
potential to affect stocks exists in much the same 
way as commercial fishing, and these fisheries gen-
erally need to be managed to avoid overfishing and 
degradation of the resource and the fishing experi-
ence. Many federally-managed recreational marine 
fisheries, e.g., the highly contentious Gulf of Mexico 
reef fisheries, require active management.

AFS holds that two sectors cannot be managed 
separately because, from a first principles view-
point, commercial and recreational harvests are 
both caught from the same population. Resolving 
the conflicting interests among the sectors will re-
quire a more flexible approach to defining OY in the 
individual fisheries. AFS recognizes that alternative 
approaches to managing catch limits and exploita-
tion rates, such as direct measurement of exploita-

tion rates, exist and encourages the full exploration 
and pilot testing of such approaches. Where such 
approaches are shown to be effective, they can likely 
be implemented without a need to seek exemption 
from the catch limit provision of the Act. 

The MSFCMA broadly stipulates the goal of 
managing fisheries such they generate the maxi-
mum sustainable yield, or the greatest possible 
long-term average catch. While this may not be the 
most appropriate management target or limit for 
every recreational fishery, it is clearly relevant to the 
management of harvest-oriented recreational fish-
eries. In recreational fisheries that are not strongly 
harvest-oriented, stakeholders often show a pref-
erence for restricting fishing to levels below those 
that would generate maximum sustainable yield, to 
benefit from higher stock abundance and therefore, 
higher catch rates. The opposite situation where 
fishing pressure exceeds the level that would yield 
maximum sustainable yield and stock abundance 
and catch rates are low is generally viewed as a poor 
management outcome and one that is explicitly out-
lawed on the Act. It is possible, but seems unlikely, 
that this outcome would be economically optimal 
and/or preferred by stakeholders in some recreation-
al fisheries. Catch limits are relevant to marine rec-
reational fisheries management in principle and that 
exemption of recreational fisheries from the catch 
limit requirement carries a risk of degrading fisheries 
and the recreational fishing experience. AFS there-
fore recommends retaining a catch limit requirement 
for recreational fisheries. But, AFS also recommends 
the management community and stakeholders sys-
tematically explore alternative options for regulating 
fishing activities that may maximize recreational util-
ity while remaining within catch limits (e.g., options 
that allow greater opportunities to fish without ex-
ceeding catch limits). 

Environmental Change

Global warming, ocean acidification, and in-
creased competing uses (e.g., offshore energy, com-
merce) are changing rapidly coastal oceans. These 
changes can have profound effects on marine fish 
and invertebrate species, with implications for most 
of the National Standards specified by the MSFCMA. 
Consideration of these changes on fisheries were 
largely absent from previous reauthorizations.

Changes in productivity and distribution of fish 
and invertebrate species, both positive and nega-
tive, are widely documented and are expected to 
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continue with climate change (Nye et al. 2009; Pin-
sky et al. 2013). These changes influence fisheries 
management in a variety of ways. First, the scientific 
advice that grounds fisheries management can be 
affected by both shifts in productivity and distribu-
tion. As species distributions change, catchability of 
the species in surveys and fisheries may be affected 
(Kohut et al. 2012), thereby altering perceptions of 
relative abundance and biomass in time series indi-
ces. Spatial distribution changes can also result in 
a misalignment with stock area delineations; stock 
assessments that are based on these delineations 
may become less representative as the misalignment 
increases (Link et al. 2011). In addition, population 
vital rates (e.g., recruitment, growth, mortality) can 
be directly affected by warming, acidification, and 
other physical changes, and they may also be indi-
rectly affected by changes in predator-prey overlap 
and trophic relationships as species shift their dis-
tributions at different rates (Friedland et al. 2013; 
Pershing et al. 2015a; Selden et al. 2017). Estimates 
of stock productivity and potential productivity may 
be inaccurate if these effects are not considered, re-
sulting in stock reference points, catch limits, and 
rebuilding timeframes that may need to be adjusted 
periodically under directional trends in ecosystem 
conditions (e.g., Mueter et al. 2011; Pershing et 
al. 2015b). Given the many potential influences of 
climate change on resource populations and stock 
assessments, the importance of monitoring and 
evaluating the effects of climate-related factors on 
population structure and biological rates, and as 
needed, incorporating these factors into stock as-
sessments and science advice. 

Changes in spatial and temporal distribution of 
species also influence the operation, economic ef-
ficiency, and management of fisheries. As species’ 
distributions shift, their availability and accessibil-
ity from different ports and by vessel categories 
change (Kleisner et al. 2017). As species move into 
new areas, fishers often do not have permits or 
quota allocations to target them, as both are typi-
cally based on historical participation in a fishery. 
In addition, a lack of infrastructure may constrain 
the development of fisheries for emerging species. 
These changes can impact the economic efficiency 
of individual fishers as well as social and economic 
benefits that accrue to fishing communities. On-
going social and economic analyses that evaluate 
the outcomes of different fishery management op-
tions applied under climate change scenarios will 
be important for achieving several of the National 
Standards defined in MSFCMA. Distributional shifts 

of species may cause them to cross over into oth-
er management jurisdictions—from international 
boundaries (Miller and Muncro 2004) to domes-
tic RFMCs or into areas that have not previously 
been actively managed, such as the Arctic (Stram 
and Evans 2009). As these cases occur, it is unclear 
whether and how management authority will be 
modified or information will be provided to man-
age newly accessible ecosystems effectively (Stram 
and Evans 2009). In addition, the efficacy of some 
approaches that are commonly used to achieve fish-
ery management goals—including spatial closures, 
spawning closures, and season opening dates—will 
be altered by changing spatial and temporal shifts 
of species they are designed to protect (Peer and 
Miller 2014). Taking these influences together, AFS 
recommends that procedures used to collect both 
fishery-independent and fishery-dependent infor-
mation and to manage fisheries must be responsive 
to these environmental changes. 

Studies have demonstrated the value of fisher-
ies management measures that preserve stock size 
and age structure, protect reproductive females and 
spawning congregations, and maintain abundance 
for enhancing the resilience of fish and inverte-
brate populations to climate impacts (Pershing et al. 
2015; Le Bris et al. 2018). As such, recognition that 
climate conditions can play a role in stock outcomes 
should not be viewed as an opportunity to relax 
the management standards established by the MS-
FCMA. In the case of Gulf of Maine Cod, warmer 
temperatures have contributed to lower stock pro-
ductivity, which allowed unintentional overfishing 
on the stock initially, followed by a drastic reduc-
tion in the allowable catch level and a longer stock 
rebuilding timeframe (Pershing et al. 2015). As the 
climate changes, fisheries and fishery management 
will operate more and more under non-stationary 
conditions. Management tools may become less or 
more effective; goals may be attained more easily 
or may become more difficult; recovery timeframes 
may be lengthened or shortened. These condi-
tions create situations in which greater uncertainty 
should be expected, the roles of fishing and cli-
mate may need to be distinguished, and precaution 
should be heightened when considering manage-
ment measures for stocks being negatively affected 
by climate conditions. AFS recommends that the 
MSFCMA should continue to support achievement 
of stock status standards through precautionary 
catch limits and realistic rebuilding timeframes that 
account for uncertainty and change in the climate 
and ecosystem.
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Habitats and Ecosystems

It is universally accepted that healthy and sus-
tainable fisheries require healthy habitats and asso-
ciated ecosystems.  The 1996 reauthorization of the 
MSFCMA required NMFS to identify “essential” fish 
habitat as a precursor to ensuring that management 
agencies can target their actions on those habitats 
that will be most supportive of fish populations. The 
intent of this habitat focus was certainly laudable. 
Except for the establishment of marine protected ar-
eas (e.g., South Atlantic deep-water snapper grou-
per complex marine protected areas, West Florida 
Gag Grouper Mycteroperca microlepis marine pro-
tected areas) and some gear restrictions (e.g., pro-
hibition of bottom trawls in sensitive coral habitats), 
the implementation of the habitat protections have 
lagged those envisioned by the drafters of the Act. 
Many reasons account for the lack of progress. A 
primary reason may be attributed to the simple fact 
that much ocean habitat is dynamic in space and 
time. Many species use ocean currents as they com-
plete their life cycles. Similarly, seasonal frontal zones 
can be important source of primary and secondary 
production on which fished species may rely for for-
age. In such a dynamic environment, it is difficult 
to imagine management having the jurisdiction to 
be able to influence the multidimensional drivers of 
ocean habitat. However, management can respond 
to this dynamic landscape (Hazen et al. 2018).  It is 
also true that fisheries are not the sole use of the 
nation’s coastal oceans. The need to balance mul-
tiple, sometimes competing users inevitably crosses 
federal and state jurisdictional lines, which may be 
better understood through the approach of marine 
spatial planning. A single piece of fisheries legisla-
tion may be insufficient to motivate protection of 
fisheries habitats in this complex arena. Moreover, 
many stocks managed under the MSFCMA use near-
shore and estuarine habitats for reproduction and 
juvenile growth (Minello et al. 2003). These coastal 
and estuarine nursery habitats are among the most 
threatened aquatic ecosystems and are also outside 
the jurisdiction of the federal agency charged with 
implementing the MSFCMA. As a result, the Act has 
been largely ineffective at protecting these habitats 
from further decline. 

Progress has been made in expanding our un-
derstanding of the interaction between fishing prac-
tices that directly impact the habitat and the pro-
ductivity of those areas (National Research Council 
2002). For example, Bellman et al. (2005) reported 
that restrictions on trawl footropes and trawl effort 

implemented by the Pacific Management Council 
in 2000 were effective in protecting rocky seafloor 
habitats on Oregon fishing grounds. 

The recognition of the importance of habitat in 
the 1996 Reauthorization is early evidence of the 
move to embrace ecosystem-based fisheries man-
agement (EBFM). EBFM is a holistic approach to 
fisheries management that explicitly recognizes the 
trade-offs that exist when multiple species are ex-
ploited at the same time (Link 2010). EBFM tries to 
account for the diverse factors that influence pro-
duction (see Link 2010). When fully enacted, EBFM 
can include the entire socio-ecological system and 
can lead to complex management challenges (Les-
lie and McLeod 2007; Fletcher et al. 2010; Gaichas 
et al. 2016), but offering the potential for increased 
value, less risk, improved stability, and better fisher-
ies (Minello et al. 2003). 

Ecosystem factors, such as habitat noted above, 
are already being considered in fisheries manage-
ment under the existing MSFCMA. But RFMCs are 
increasingly exploring more holistic approaches to 
EBFM. Many RFMCs are focusing on forage fish 
as an essential element in the fishery ecosystem, 
because of the direct and indirect ecosystem ser-
vices they provide. Since marine ecosystems are so 
strongly size-structured, it has been suggested that 
managing small-bodied forage species is an essen-
tial step toward EBFM (Pikitch et al. 2014). Essington 
et al. (2015) have shown such stocks are vulnerable 
to fishing, with important consequences for over-
all ecosystem structure, function, and productivity. 
But while many would agree on the importance of 
managing forage species, approaches to managing 
these species within an EBFM context has become 
controversial (see Hilborn et al. 2017; Pikitch et al. 
2018). There are important scientific issues arising 
from this controversy, but AFS believes broader is-
sues still need to be addressed. AFS suggests that 
much of the challenge in implementing EBFM re-
flects the lack of a clear definition of the manage-
ment objectives of EBFM that parallels OY in the 
single species case. More specifically, AFS suggest 
there is limited recognition that, because of the 
trade-offs at the heart of EBFM, setting objectives 
is a socio-economic political decision as much as a 
scientific one. Only when stakeholders and manag-
ers can agree on the objectives can science help in-
form which harvest control rules are best suited to 
achieve the stated objectives. Examples of the con-
tribution of science to assessing the performance of 
management strategies under climate and ecosys-
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tem scenarios are only now starting to be considered 
in a few demonstration cases (Punt et al. 2014). As 
climate change can influence many elements that 
are critical to the success of a management option, 
routine evaluation of management strategies for ro-
bustness under climate and ecosystem conditions 
may become increasingly important as conditions 
move away from stationary historical baselines. AFS 
suggests that clarity regarding objectives for EBFM in 
the Act or in its related national standards would be 
an important step forward. 

Conclusions

Like other signature environmental legislation 
of the same era, the MSFCMA has forced scientific 
advances in fisheries assessment and management 
since its first passage in 1976. Much of the original 
act was aspirational, seeking expansion of domes-
tic fisheries, supported by rigorous and transpar-
ent scientifically-based management. Some of the 
act’s goals have been achieved; fisheries science and 
management has advanced rapidly to support the 
demands of MSFCMA and both are more transpar-
ent and participatory than they were prior to the 
Act. However, after an initial increase, fishery land-
ings have not continued to increase. Current con-
straints on harvest, which are leading to stakeholder 
concerns and external drivers of change—such as 
climate change—combine to suggest that a re-ex-
amination of the goals of the MSFCMA with an eye 
to a potential reauthorization by the U.S. Congress 
is appropriate.

In reviewing issues affecting the nation’s fisher-
ies, AFS suggests policy makers focus on certain key 
attributes and gaps in the current legislation. First, 
and foremost, AFS strongly endorses the current fo-
cus on “Best Scientific Information Available” as the 
foundation of fishery resource assessment and man-
agement advice. AFS also strongly endorses the sep-
aration of the determination of the catch level by the 
SSCs from the allocation of the catch by the RFMCs 
themselves—the former is a scientific question, the 
latter a policy one. AFS notes that important driv-
ers of change in fishery ecosystems have changed 
since the original MSFCMA was enacted. AFS be-
lieves that this new dynamism requires an increased 
focus on adaptability and flexibility in the Act. Such 
adaptability and flexibility should not be taken as a 
way to avoid hard conservation decisions, but rather 
reflect the fact that fisheries productivity is changing 
at time scales in line with the management process, 
such that medium term projections will likely have 
to be updated regularly. AFS supports a focus on 
catch levels and management accountability in the 
Act, but notes the need to develop and test harvest 
control rules that avoid the discontinuities in man-
agement currently imposed by the existing canalized 
approach. Finally, AFS recommends continued focus 
on habitat and EBFM as ways of improving stability 
and value of the nation’s fisheries, but notes that 
clearer policy guidance regarding the objectives 
of EBFM is necessary before it will yield the gains, 
which have been ascribed to the approach. 
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